R ——————————————————S...

DOCUMENT RESUME

ED 389 532 SE 057 039

TITLE Reforming Science, Mathematics, and Technology
Education: NSF's State Systemic Initiatives. CPRE
Policy Briefs,

INSTITUTION Consortium for Policy Research in Education, New

SPONS AGENCY

Brunswick, NJ.

Office of Educational Research and Improvement (ED),
Washington, DC.

REPORT NO CPRE-RB-15
PUB DATE May 95
CONTRACT R117G1007
NOTE l4p.

AVAILABLE FROM Carriage House at the Eagleton Institute of Politics,

Rutgers, The State University of New Jersey, 86
Clifton Avenue, New Brunswick, NJ 08901-1568.

PUB TYPE Reports - Research/Technical (143)

EDRS PRICE MFQ1/PCOl Plus Postage.

DESCRIPTORS *Educational Change; Educational Objectives;
Elementary Secondary Education; *Mathematics
Education; Observation; Professional Development;
*Science Education; *State Programs; Teacher
Education; *Technology Education

IDENTIFIERS National Science Foundation; *Reform Efforts;
*Statewide Systemic Initiative

ABSTRACT

; Since 1991, the National Science Foundation (NSF) has

signed cooperative agreements with 26 states to undertake ambitious
and comprehensive initiatives to reforum science, mathematics, and
technology education. This effort to improve public education is
known as the Statewide Systemic Initiatives (SSI). This brief
presents some initial observations about the SSIs based on the first
two years of a national evaluation study, and discusses some of the
issues state and local leaders are facing as they attempt to
transform science, mathematics, and technology education. Also
discussed are state strategies for implementing ambitious goals,
teacher professional development, building capacity to extend and
sustain reforms, supdorting local initiatives and model sites, state
policy alignment, reforming higher education and the preparation of
teachers, mobilization of public and professional opinion, issues and

challenges facing the SSIs, and the agenda for state policymakers.
(MKR)

3¢ e 9 de de e v de vl v e v el de e ve v dede v de Yo dle v e vt de e ol v e o e ot o oo o vt o e e de ot o de st T v Fe 3 v Je 3% 3¢ ve 3 ve ok Je ot Yedededed s dedede e

Reproductions supplied by EDRS are the best that can be made %

.. .
from the original document, *
***********************************************************************

¥

*




ED 389 532

eporting on issues and research in:education policy

Reforming Science, Mathematics, and Technology

; ‘ PRCDUCE TH:S U8 DEPARTMENT OF EDUCATIGN
rERMISSION 10 REEN T;Lg[lbr\c’ytg[) By Ottice of Educalong! Research and improvemant

MATERA hAs% EOUCATIONAL RES]:%%R&S%'NFORMANON
™ e CEN ( )
'E-\X{&Q— LO-\/MLD’\L’ \745 document has been reproduced s

recewved from Ihe person or orgamizzhion

onginghing it
Tt T [ Minor Changes have been made 1o mprove
raproduction Quahty

;O THE EDUCATIONAL RESOURCES o s O e OOy rervesanl ofhal
INFORMAT.ON CENTER (ERC OERI position or pohicy
.
=
‘e
Vo
"
" c CONSORTIUM FOR POLICY RESEARCH IN EDUCATION RB-15-May 1995

Rutgers, The State University of New Jersey
PRE University of Wisconsin-Madison « Haivard University
Stanford University « University of Michigan

. BEST COPY AVAILABLE

Q




Since 1991, the National Science Foundation (NSF)
has signed cooperative agreements with 26 states to
undertake ambitious and comprehensive initiatives to
reform science, mathematics, and technology educa-
tion. This important effort to improve public education
is known as the Statewide Systemic Initiatives Pro-
gram, or the SSI.

Following a competitive application process, NSF
made five-year awards of up to ten million dollars to
each participating state. The states funded in 1991,
1992, and 1993 are displayed in Figure . Two com-
panion NSF programs, the Urban and Rural Systemic
Initiatives (USI and RSI), will support similar reforms
in the nation’s largest cities and poorest rural areas.
The first round of USI is shown in Figure 1.

In order to assess the results of the investment in the
SSI, NSF contracted with SRI International and its
partners, the Consortium for Policy Research in Edu-
cation, Policy Studies Associates, and the Council of
Chief State School Officers to conduct a national
evaluation of the SSI program. This brief presents
some initial observations about the SSIs based on the
first two years of the evaluation study, and discusses
some of the issues state and local leaders are facing as
they attempt to transform science, msthematics, and
technology education.'

The Challenge

There is a consensus among business leaders, acade-
micians, and policymakers that higher levels of literacy

Reforming Science, Mathematics, and Technology
Education: NSF’s State Systemic Initiatives

in scienr.e, mathematics, and technology are essential
to the future economic growth of the United States.
Peter Drucker forecasts that knowledge workers will
make up more than a third of the nation’s workforce by
the end of the century. Knowledge, he contends, is
becoming the key national resource, and the yuality of
schools will be an increasingly critical factor in
international economic competition.” Drucker and
many observers contend that the United States must
improve the quality of its education system in order to
be competitive in this changing environment.

International assessments of student performance in
mathematics and science have found that students in
the United States are not performing as well as students
in European and Pacific Rim countries. In the most
recent comparative study, the second International
Assessment of Educational Progress (IAEP) admin-
istered in 1991, American 13 year-olds were out-
performed by students from Korea, Switzerland, and
Taiwan in all areas of mathematics, and by students in
Hungary, Korea, and Taiwan in three out of four areas
of science.” While some analysts such as Gerald
Bracey dispute these findings, contending that the
differences in student achievement on the IAEP across
nations are small and that re-analysis shows American
students out-performing their Asian counterparts in
some instances, the consensus of opinion is that
American students are lagging behind in mathematics
and science.’

Equally disturbing are the gaps in mathematics and
science achievement between majority and minority
students and between males and females within the
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Figure 1: National Science Foundation Systemic Initiatives
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United States. For example, data
from the National Assessment of
Educational Progress (NAEP)
show that only 37 percent of His-
panic students and only 26 percent
of African-American students
were at or above the basic
proficiency level in mathematics,
compared to 73 percent of white
students. Enrollments in high
school mathematics and science
courses and participation in
Advanced Placement programs
show similar disparities.” There
are also gender gaps in mathema-
tics and science attainment. The
1990 and 1992 NAEP results show
similar proficiency levels in sci-
ence and mathematics for boys
and girls in grade four. but per-
formance gaps aj pear in scicnce in
grade eight and :1« mathematics in
grade 12.° However, gender gaps
in participation in advanced
mathematics and science courses

in high school and in Advanced
Placement participation are being
reduced.’

What accounts for the inadequate
performance of American public
school students in mathematics
and science? Surveys of teachers
and administrators indicate that
substantial numbers of American
children have not been receiving
the kind of instruction recom-
mended by mathematics and sci-
ence educators, that many public
school teachers have not received
adequate preparation in mathe-
matics and science, that standards
and expectations have been too
low, (especially for female and
minority students), that schools
have under-invested in science
facilitics and equipment, and that
matheinatics and science have not
been priorities in the schools.
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There are also significant environ-
mental obstacles to improving
student performance. For example,
while American 13 year-olds are
more likely to have access to com-
puters, they spend less time doing
mathematics and science home-
work and more time watching
television than their peers in most
other developed countries.® The
incentives for students to work
harder and learn more in math and
science are not sirong, as Amer-
ican colleges and universities tend
to send weak signals about the
importance of high achievement in
math and science, and employers
of high school graduates often pay
little attention to their academic
performance.

NSK’s Response

The National Science Foundation
has responded to this national




problem by challenging the states
to undertake comprehensive re-
forms in mathematics, science, and
technology education. The SSI
program is a significant departure
from past practice at NSF in
several ways: (1) the funding is for
a longer term and is larger in
amount; (2) NSF is taking a more
activist role, seeking to leverage
state and private funds and
promote the coordination of
programs within states; and (3) the
initiative has a stronger policy
orientation than most previous
NSF programs. By asking the
states to mobilize broad-based
coalitions to undertake ambitious
reforms in mathematics and sci-
ence education, NSF is attempting
to serve as a strategic broker,
bringing together those who have
identified problems with those
who have the resources and skills
to help solve them.

What is Systemic
Reform?

NSF’s strategy reflects the views
of many education policymakers
and scholars who believe that
meaningful reforms in schools are
most likely to be achieved through
state initiatives that set clear and
ambitious learning goals and stan-
dards, align all of the available
policy levers in support of reform,
stimulate school-level initiatives,
and mobilize human and fiscal
resources to support these changes.
This approach is now widely re-
ferred to as systemic reform.

Two critical premises underlie sys-
temic reform: (1) all children can
ineet significantly higher standards
if they are asked to do so, and
given adequate opportunities to
master the content; and (2) state
and local policy changes can
create these opportunities by giv-
ing schools strong and consistent
signals about the changes in
practice and performance that arc

expected. While the specifics may
vary somewhat from state to state,
systemic reform initiatives
generally include:

« efforts to develop professional
and public support for higher
standards, and for the reforms
needed to help all students reach
them;

» the adoption of ambitious,
common goals for student
learning;

 setting chall:nging academic
standards for all students, and
developing more rigorous cur-
ricula and assessment procedures
reflecting those standards;

» aligning state and local policies
(finance, curriculum, student
assessment, teacher preparation
and professional development,
college admissions, and social
service delivery) in support of the
goals and standards;

» increased collaboration and
resource-sharing among the
agencies, instituti \ns, and groups
concerned with public education;
and

» expanded opportunities for
teachers to enhance their know-
ledge of subject matter content and
to acquire, practice, and critique
new approaches to curriculum,
pedagogy, and assessment.

State Visions of Good
Practice

Most SSI states began their
initiatives by establishing clear
goals for what students should
know and be able to do in mathe-
matics and science. Table 1 dis-
plays examples of these state
goals. They are quite similar
across the states as a consequence
of recent national dialogues about
goals and standards. The standards
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developed by the National Council
of Teachers of Mathematics
(NCTM) and the proposed science
standards developed by the Na-
tional Research Council of the
National Academy of Science, the
American Association for the Ad-
vancement of Science, and the
National Science Teachers Associ-
ation have provided critical guid-
ance to the SSis.’

However, emergence of a national
consensus about broad standards
does not mean that policymakers,
educators, mathematicians, and
scientists in each state will reach
exactly the same conclusions
about what children should learn,
how they should learn it, or even
what efforts are needed to put the
necessary changes in place. For
example, Montana’s vision of
improved teaching and learning
incorporates the use of technology
to a much greater extent than most
other SSI states. Vermont has
committed itself to integrating the
teaching and learning of mathe-
matics and science to a much
greater degree than other states.
These and similar differences
across the states reflect variations
in demographics, geography, re-
sources, values, and educational
structure. They also offer oppor-
tunities to gain greater under-
standing about the effectiveness of
various approaches to school
reform.

State Strategies for
Implementing
Ambitious Goals

What are the SSis doing to help
teachers put the new visions of
teaching and learning into prac-
tice? The SSIs’ strategies for
change reflect their states’ reform
histories and political traditions.
The strategics appropriate for
California, with its history of well-
aligned reform initiatives and
strong state leadership, differ from




those used in South Dakota with
its quite different history and
traditions. Table 2 shows how the
states differ in their strategic
focus. The primary strategies for
changing practice are providing
professional development and
funding local initiatives and model
schools. Other important strategies
include: aligning state policies,
building new infrastructures, re-
forming higher education, and
mobilizing public and professional
opinion in support of reform are
important support strategies. Eacn
of these six strategies will be
discussed below.

‘Teacher Professional
Development

Collectively, the SSIs reported
providing professional develop-
merit to more than 50,000 teachers
during the past year, or approxi-
mately 8 percent of the public
school teachers in the participating
states. The number of teachers
participating varies by grade level

and subject matter; states report
reaching more than | in every §
middle school mathematics
teachers, but only ! in every 20
high school mathematics teachers.

The logic of focusing SSI re-
sources on teacher professional
development is straightforward;
changing practice means changing
the skills, knowledge, and beliefs
of classroom teachers. The chal-
lenge lies in developing a strategy
that provides on-going, in-depth
professional development while
reaching a significant portion of
those who teach mathematics and
science. One approach is to use
lead teachers. Virginia, for ex-
ample, holds summer institutes for
lead teachers and asks school
administrators to provide them
with small budgets and release
time to model lessons and provide
iraining for their colleagues. The
goal is to leverage the training of
these 500 lead teachers by having
them train hundreds more of their
colleagues. Kentucky’s Part-
nership for Reform Initiatives in
Science and Math (PRISM) has

problems.”

technical careers.”

Table 1: Selected Excerpts from SSI Vision Statements

Florida. “Students successfully compete at the highest levels na-
tionally and internationally and are prepared to make well-reasoned,
thoughtful, and healthy lifelong decisions.”

Georgia. “[The Georgia SSI aims to produce students who are]
creative problem solvers, critical thinkers, questioners, experimenters,
innovators, effective communicators, and reflective learners.”

New York. “To implement world-class learning outcomes and new
and more authentic assessments in mathematics, science and
technology in research and development schools.™

North Carolina. “[Students need to] develop an appreciation for and
disposition to use mathematics and science in evaluating and solving

Vermont. “The SSI vision in Vermont is to transform science, math
and technology education by dramaticaily increasing the science and
mathematics skills of all Vermont students to very high standards and
to ensure the ability of all Vermonters to pursue scientific ang

provided intensive professional
development for mathematics,
science, and technical “special-
ists.”” These specialists, with the
support of university faculty, are
expected to become the base for
regional networks of teachers that
will stimulate and support class-
room reforms. The specialists are
also expected to provide technical
assistance, conduct professional
development programs, and de-
velop innovative curricular
materials.

California has formed teacher
networks for elementary science
and middle school mathematics.
Each network has a director and
approximately 10 full-time teacher
consultants who oversee all activ-
ities and serve as resources in each
region of the state. In the science
component, each participating
school sends a lead teacher to a
summer institute and follow-up
sessions during the year. The lead
teacher in turn is given release
time to provide 25 hours of in-
service to the entire elementary
school staff with the assistance of
a specialist. In the math com-
ponent, middle school teachers are
prepared through summer insti-
tutes and follow-up workshops
during the school year. The goal of
both components is to develop
networks of teachers who can
support efforts to devise and im-
plement more effective approaches
to the teaching of mathematics and
science.

All of the SSI states, regardless of
their primary strategy, are addres-
sing professional development
needs. For example, as Puerto
Rico introduces a new curriculum
into its schools, the SSI is
providing teachers with assistance
in implementing it. New York and
Delaware are providing profes-
sional development for administra-
tors and teachers in their model
schools. In Michigan, SSI-
sponsored experts work directly




Table 2: SSI Strategies for Promoting Systemic Reform

Supporting Creating an Developing & Reforming Higher Mobilizing
Aligning Teacher Infrastructure for | Disseminating | Fundinglocal | Supporting Education & Public &
State Professional Capacity New Content & Systemic Mode! Teacher Professional

State Policy Development Building Materials Initiatives Schools Preparation Support
AR P P

CA P

co S P S S
CcT S P P
DE

FL P S
GA P

KY P P S S
LA P S S
MA P S S
ME S P S P S

M! S P P S

MT S S P

NC P S

NE P P P S

NJ S P P

NM P P S S

NY S S

OH P S S
PR S P S

sC S P P S
SD P

TX S P

VA P P S
VT S P S S

but is not central.

with professional development
providers to improve their services
and ensure that subsequent profes-
sional development efforts are
aligned with the goals and visions
of the SSI.

Building Capacity to
Extend and Sustain
Reforms

Most states’ strategies include
building statewide capacity for
professional development beyond
the opportunities sponsored di-
rectly by the SSls. Such strategies

Note: P=Primary. S=Secondary. Primary mean
on the strategy and it constitutes the core thiust

explicitly recognize three factors:
(1) the SSIs do not have the re-
sources to reach all teachers in
most states; (2) the SSIs* funding
will eventually run out: and (3) the
need for professional development
will be ongoing. The three states
mentioned above—Virginia, Ken-
tucky, and California-—are at-
tempting to build such capacity.
So are states like Arkansas, North
Carolina. Ohio, and South Caro-
lina. where regional centers are
meant to serve the ongoing pro-
fessional development needs of
teachers.

Another capacity-building strategy
involves the use of technology to
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s that a significant portion of SSI funds (gen
(or one of a few) of the SSI. Secondary means that it is a key portion of the strategy,

erally more than 10 percent) are targeted

support teachers” efforts to change
their practice. Ncbraska, for
example, is investing in satellite-
transmitted distance learning, in-
cluding the use of interactive
video for both the training of
teachers and the teaching of stu-
dents. Nebraska and other states
are linking teachers through state
computer networks in order to pro-
mote teacher-to-teacher communi-
cation and increase teachers’
access to instructional resources.
Kentucky is making curriculum
units developed by its science and
math specialists available over its
computer network. Connecticut is
providing information about
effective programs, grants, and




professional development oppor-
tunities to teachers over its
network.

Finally, new non-governmental
organizations are playing key
leadership roles in some states.
While the majority of the SSIs are
fed i state education agencies.
organizations “external” to the
bureaucratic hierarchy are taking
leadership roles in some states.
Some of these, like the Kentucky
Science and Technology Counci!
and the Montana Council of
Teachers of Mathematics, are not
new organizations, but they are
taking on new responsibilities.
Others, such as the Council for the
Advancement of Mathematics and
Science Education in New Mexico
and the Connecticut Academy for
Education in Science, Mathema-
tics, and Technology are new
entities. These non-governmental
organizations are of particular
interest because of their potential
to build broad-based, bipartisan
support that can sustain the SSI
vision and its activities across
electoral cycles.

Supporting Local
Initiatives and Model
Sites

Some SSIs are granting funds to
local districts to design their own
reform initiatives. For example,
Michigan has awarded competitive
grants of up to $65,000 to 11 target
districts. Connecticut has made
three-year awards to 19 districts.
In both instances districts are
expected to design local initiatives
to improve mathematics and
science instruction. Massachusetts,
South Dakota, New Jersey, and
Vermont are among the other
states providing grants to local
districts. This strategy allows for
considerablc  variation across
districts and moves responsibility
for development to the local level.

A few states by-pass districts
altogether to target schools. One
approach is to support model
schools. This approach devotes a
relatively large amount of re-
sources to a small number of
schools on the premise that they
will serve as “existence proofs,”
demonstrating that the reforms are
feasible and effective, and that
others will learn from, and follow,
their example. In Delaware, where
the SSI is part of a comprehensive
reform known as “New Direc-
tions,” the SSI funds and supports
a network of 17 schools. Under
cooperative agreements with the
state, these schools are developing
curriculum and assessment
strategies that will help students
meet the state’s high learning
standards. They are also serving as
models for other schools.

New York has taken a similar
approach, focusing its efforts on a
relatively small number of schools
(11 across the entire state, all
located in six urban centers).
These schools are intended to be
research and development sites in
which school organization is
restructured, performance assess-
ments are used, new approaches to
teaching and learning are
employed, and professional
development is established as an
ongoing activity. If successful,
they will demonstrate that it is
possible to offer a world-class
education within an inner-city
setting.

State Policy Alignment

One of the central tenets of sys-
temic reform is that the myriad of
public policies governing the
educational enterprise—from
teacher credentialing to student
asscssment  to  textbook adop-
tion—should be aligned with the
new goals and standards. In
g neral. however, the alignment of
state policies has not been a
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central strategy for most SSI
initiatives. One reason is that in a
number of states, the policy
system is already aligned with the
SSI goals. In Kentucky and Cali-
fornia, for example, state learning
goals, curricular frameworks, and
assessment policies are aligned
with one another and consistent
with the goals of the SSI. In these
cases, the SSIs can be viewed as
supporting implementation of
visions developed as part of pre-
existing systemic reform efforts.

In a number of other states, the
SSls are supporting the develop-
ment of new and better aligned
state policies. For example, in
Connecticut, Delaware, Georgia,
Massachusetts, New Jersey, New
Mexico, Puerto Rico, and Ver-
mont, the SSIs are supporting the
development of new curriculum
frameworks in mathematics and
science. The SSIs are also contri-
buting to revisions of teacher
licensure policics in several states.

In a some states, however, the
revision of state policies is simply
not considered a fruitful strategy—
at least not as a first step in the
reform agenda. Most often this is
due to strong traditions of local
control, as in Nebraska and South
Dakota, where it seems to make
little political sense to push for
more state action to direct or guide
schools. However, even in statcs
with strong traditions of local
control, SSls have sought changes
in state policies that were
particularly important to their




success. For example, the Montana
SSI is replacing traditional high
school mathematics with an
integrated and ambitious cur-
riculum. In order to make it easicr
for districts and schools to adopt
these new materials, the Montana
SSI persuaded the state’s public
universities to change their admis-
sions policies to provide full credit
for students studying the new
curriculum.

Reforming Higher
Education and the
Preparation of
Teachers

Some SSIs are working to improve
the preparation of teachers. A
common approach has been for the
SSI to issue a Request for Proposal
to institutions of higher education
(IHEs) to design and implement
innovative pre-service education
programs. Both Virginia (three
IHEs) and Puerto Rico (five IHEs)
are following this model. Vir-
ginia's SSI is also supporting the
redesign of the introductory mathe-
matics and science courses in their
universities. Puerto Rico has
added a transition program that
matches new teachers with
mentors, and includes additional
training in content, pedagogy, and
classroom management. Georgia's
SSI includes a number of uni-
versity-based projects targeting
undergraduate preparation of
future teachers of mathematics and
science. For example, the SSI is
funding the University of Georgia
at Athens to develop a set of prin-
ciples to guide teacher education
and teacher credentialing.

Connecticut has asked the THEs to
work collaboratively with school
districts to create new pre-service
programs that meet the needs of
the schools. Public school teachers
and university faculty are working
together to design and teach

undergraduate courses in mathe-
matics and science that are con-
sistent with the SSI's vision of
good practice. This emphasis on
collaboration between schools and
institutions of higher education is
also found in Massachusetts and
Colorado.

Mobilization of Public
and Professional
Opinion

Most SSIs have recognized the
importance of building profes-
sional and puvlic support for their
reform agendas. This requires
public relations skills not readily
available within the mathematics
and science communities. As one
SSI policymaker noted, “‘/w/e
knew from the beginning that the
key would be public support and
we knew that educators were ter-
rible at selling their product, and
so we needed professional help. "

Some SSIs have reached out to the
business community and the media
for assistance. For example,
Connecticut has launched an am-
bitious campaign to build public
and professional support. The
campaign uses TV, radio, news-
papers, events, speakers, and take-
home materials. All five television
stations in the state as well as the
only statewide newspaper are
participating. Small weeklies and
shoppers are being distributed in
ethnic communities. The object is
to have messages about the
importance of mathematics and
science and the SSI’s vision of
reform appear as frequently as
possible in different media. And,
the SSI staff are providing
assistance to urban districts trying
to build local support for reform.

Putting the Pieces
Together: Systemic
Reform

Each of these component strate-
gies of the SSls is important. The
question is whether, in a given
state, the SSI strategies taken in
combination with other state
reform initiatives form a coherent,
comprehensive strategy for im-

proving public education. Louisi- °

ana’s School Improvement Initia-
tive (LaSIP) i< a good example of
an SSI that is addressing ail of the
critical elements of the system.
The SSI team in Louisiana has
extended its reach through a
partnership with the state depart-
ment of education, matching funds
from the state treasury, and
collaboration with a number of
externally funded reform initia-
tives. As a resuit, LaSIP staff are
involved in improving profes-
sional development (through
competitive grants to collabora-
tives), drafting new curriculum
frameworks (through an Eisen-
hower grant), developing new
assessment items for use by
teachers, revamping pre-service
teacher education (through another
cooperative agreement with MSF),
reexamining teacher certification

_ requirements (along with the state

department staff), and exploring
the use of technology in education.
LaSIP is demonstrating the po-
tential of leveraging limited NSF
dollars through collaboration.

Kentucky is another example of a
comprehensive approach to re-
form. The central strategy of Ken-
tucky’s SSI, PRISM, is increasing
capacity to support improvements
in mathematics, science, and tech-
nology education through the
creation of regional networks of
specialists. In addition, PRISM has
funded model schools, developed
curricular units and performance
assessment tasks, supported im-
provements in pre-service cduca-
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tion, and launched a public aware-
ness campaign. PRISM is playing
a key role in implementing the
comprehensive reforms put in
place by the state-legislated Ken-
tucky Education Reform Act
(KERA).

Issues and Challenges
Facing the SSIs

While the oldest of the SSlIs are
only in their fourth year of
activity, it is already clear that the
reforms they are seeking will take
longer than five years to go to
scale.'® Creating and sustaining a
coalition of groups powerful
enough to launch fundamental re-
forms in public education is
challenging. Such a coalition must
be able to reach consensus on a
vision for reform, and then sustain
the reform initiative over a long
period. This is not easily done in
an arena where power and
authority are highly fragmented,
where interest groups are ac-
customed to confrontation politics,
where the public and private
sectors distrust one another, and
where everyone is an expert.

Attempting to coordinate reform
initiatives within a state and create
linkages among various indepen-
dent agencies, such as state boards
of education, professional stan-
dards boards, higher education
coordinating councils and local
school districts, can be difficult
and frustrating work.

in addition, the SSls are operating
in a turbulent climate. Policy-
makers are working on standards-
based reforms in K-12 education at
the same time that they are secking
efficiencies in state government,
considering deregulation, and cx-
perimenting with integrated social
services. Criminal justice, health,
and welfare are competing with
education reforms for priority in

state capitols. Within this shifting
policy landscape, the SSIs arc
seeking higher priority for math
and science, and are attempting to
develop the infrastructure and
capacity to support change in the
schools. Simply keeping mathe-
matics and science education high
on the agenda of state policy-
makers is a challenge.

Implementation of reforms also
brings challenges. For example,
the sequence in which reforms are
enacted can create problems.
S~me states have adopted new
content standards in science but
have no science assessments at
either the state or local level.
Others continue to use older tests
that do not assess the knowledge
and skills now expected of
students. A few states have adopt-
ed new tests, but curriculum guid-
ance for teachers has not kept pace
with their assessment programs. In
Kentucky, for example, demand-
ing new assessments were in place
for two vears before inc new state
curriculum framework was dis-
tributed. Similarly in Connecticut,
the new [0th grade ¢est that
includes science is in place, but
the new science curriculum frame-
work has not yet been released.

[t is no coincidence that these
sequencing difficulties are often
related to student assessment.
Pressure for accountability often
pushes the development of new
student assessment procedures
faster than changes occur in cur-
riculum and pedagogy. In fact,
some argue that assessment serves
as a “driver” for changes in teach-

ing.

However, putting new standards
and assessments in place without
the provision of adequate curri-
cular guidance and professional
development for teachers can
produce confusion and frustration.
Conversely, the lack of adequate
assessment instruments can also be
a problem. It is difficult to focus
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teachers’ attention on higher
standards without assessment of
student performance. The inade-
quate investment in the develop-
ment of science assessments is a
serious issue, and stands in charp
contrast to the situation in mathe-
matics. However, many states
continue to use mathematics
assessments that give more atten-
tion to computation and basic
skills than they do to mathematical
reasoning or problem-solving.

The quality of professional devel-
opment is another major problem
facing the SSIs. Although all of
the SSIs are expanding profes-
sional development opportunities,
the content and quality of the
opportunities routinely available to
most teachers vary from poor to
mediocre. Reformers are recog-
nizing that staff development
workshops designed to deliver pre-
packaged knowledge are not com-
patible with the kind of teacher
learning required to enact the
current reforms.'' They are also
beginning to realize that the
current emphasis on pedagogy is
inadequate; teachers also need to
enhance their grasp of science and
mathematics.

To achieve marked improvements
in classroom practice, professional
development must address know-




ledge of pedagogy and subject
matter and overcome teacher
beliefs about science and mathe-
matics that obstruct reform.
Professional development also
must be intense, continuous, and
closely connected to practice.

While new structures, such as
teacher networks and collabora-
tives between schools and univer-
sities, hold great promise, little
progress has been made in
changiny: state policies affecting
recertification, compensation, or
allocation of instructional time.
Such policies affect teachers’ pro-
fessional development decisions
and their participation on a con-
tinuing basis.

Finally, there is the daunting
problem of “scaling up.” How can
the SSIs leverage their limited
resources into a capacity to change
practice in all schools and class-
rooms rather than just a few? In
large states like California, Flori-
da, Ohio, and Texas, the initiatives
must reach many more schools
than in less populated states such
as Declaware, Montana, South
Dakota, and Vermont.

The large states have selected
strategies that build regional
capacity such as model sites, turn-
key training, and networks, and are
planning to reach their schools in
phases. The smaller states are
trying to reach their schools more

quickly, and have selected strate-
gies that promote broad teacher
participation in development. As a
consequence of this tension be-
tween resources and scale, many
SSls are now visible only in pilot
sites or only at certain grade
levels. A key challenge facing the
SSIs is moving out from these
modest beginnings to other
schools, a task that has stymied
other attempts at school reform.

" The Agenda for State

Policymakers

Reyond the strategic problems that
confront the SSIs lie more political
issues. These issues must be ad-
dressed by state policymakers if
the reforms stimulated by NSF are
to be sustained. Perhaps the most
significant of these issues is the
lack of public understanding of the
reforms. There is ample evidence
that many parents and citizens
simply do not understand and/or
believe in the basic premise
undergirding standards-based
reform: that all children can learn
to much higher levels. Nor do
many citizens see the need to
focus more time and attention on
science and higher-order mathe-
matics. In fact, the majority appear
to believe that basic skills are
sufficient for most students. State
policymakers must open a
sustained dialogue with the public
about the rationale for school
reform. While heeding public
concerns and being responsive,
they must try to persuade them
that the status quo in public
education is not good enough for
their children.

A second political issuc is the need
for greater policy alignment and
stability. To succeed, the SSls are
trying to forge new links between
K-12 education and higher educa-
tion to improve teacher training
and professional development in
mathematics and science. They are
working with state policymakers
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to develop and maintain policy
alignment in curriculum,
assessment, and school accred-
itation. They are attempting to
achieve these objectives in an
unstable climate in which priori-
ties are changing and competition
for limited state resources is
increasing. They must build
lasting coalitions of educators,
business leaders, and civic leaders
to create bi-partisan support for the
provision of high quality mathe-
matics and science education to all
children.

A third political issue concerns
timelines and expectations. The
leaders of the SSIs must persuade
policymakers to provide them with
the time needed for the reforms to
be successful. The instructional
reforms the SSIs are advocating
require time to implement, and
once in place, additional time to
produce results. Elected officials
often focus on the short-term, and
they can be impatient about
results. If they hear too many
complaints from parents or
teachers about new policies and
practices, and see little evidence of
improvement, they may waver in
their support for reform. There is
no ready solution to this conflict
between the long-run agendas of
school reformers and the short-run
needs of legislators, but better
understanding of what to expect.
what to look for, and regular re-
porting on progress may help.

Conclusion: Persistence
and Patience

The good news is that changes are
taking place in mathematics and
science education. Many class-
rooms have already been affected
by the work of the SSls, and new
institutions, partnerships  and
relationships are helping cxpand
these gains. However, the reform-
ers have not yet achieved the




degree of public understanding
and support that is needed to
secure commitments from local
and state policymakers to sustain
these initiatives. Therefore, the
reforms remain fragile and vul-
nerable in most states.

The SSIs are addressing a critical
national problem, and their
success or failure holds significant
implications for the future quality
of life in the United States. Those
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